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Ꮫ ఩ ࡢ ✀ 㢮 ༤ኈ㸦㎰Ꮫ㸧 
Ꮫ ఩ グ ␒ ྕ ㎰༤➨ 1113ྕ 
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㸦gut-associated lymphoid tissue:GALT㸧ࡀᏑᅾࡍࡿࠋGALT ࡢ୰࡛ࡶ᭱ࡶ௦
⾲ⓗ࡞⤌⧊ࡣࣃ࢖࢚ࣝᯈ࡜࿧ࡤࢀࠊࣃ࢖࢚ࣝᯈࢆそ࠺ℐ⬊㛵㐃ୖ⓶㸦FAE㸧࡟
















 ᙜ◊✲ᐊ࡛ࡣࠊ࢘ࢩ⭠⟶ୖ⓶⣽⬊ᰴ㸦Bovine intestinal epitheliocyte: BIE ⣽









➨㸰❶ ࣐࢘ࢫࠊ࢘ࢩ⭠⟶࡟࠾ࡅࡿ࢔ࣝࢻ࣮ࣛࢮ A ࡢⓎ⌧ゎᯒ 




















୰࡟Ꮡᅾࡍࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓ㸦ᅗ 1㸧ࠋࣃ࢖࢚ࣝᯈ FAE ࡟࠾ࡅࡿ࢔ࣝࢻࣛ
࣮ࢮ A ࡣࠊM ⣽⬊࣐࣮࣮࡛࢝࠶ࡿ Cytokeratin 18 㸦CK18㸧㝧ᛶ⣽⬊ࡢ⣽⬊⾲
㠃࠾ࡼࡧ⣽⬊㉁୰࡟Ꮡᅾࡋࡓࡀ CK18 㝜ᛶࡢ⣽⬊࡛ࡣⓎ⌧ࡀぢࡽࢀ࡞࠿ࡗࡓࡇ
࡜ࡼࡾࠊ࢘ࢩࣃ࢖࢚ࣝᯈ FAE ୰ࡢ࢔ࣝࢻ࣮ࣛࢮ A ࡣ M ⣽⬊≉␗ⓗ࡟ᒁᅾࡍࡿ




ࡼࡧ࣒ࢳࣥ㒊ୗ㒊࡟Ꮡᅾࡍࡿᑠ⬊࡟Ꮡᅾࡋࡓ㸦ᅗ 3㸧ࠋFAE ࡢ M ⣽⬊࡟࠾ࡅࡿ
࢔ࣝࢻ࣮ࣛࢮ A ࡣࠊ⣽⬊⾲㠃࡟Ꮡᅾࡋࠊ⣽⬊㉁୰࡛ࡣ㍺㏦ᑠ⬊ࡢ⭷⾲㠃௜㏆࡟
ከࡃᒁᅾࡍࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓ㸦ᅗ 4㸧ࠋ 
 ḟ࡟ࠊ࣐࢘ࢫࣃ࢖࢚ࣝᯈ࡟࠾ࡅࡿ࢔ࣝࢻ࣮ࣛࢮ A ࡢⓎ⌧ゎᯒࢆ⾜ࡗࡓࠋ࢔ࣝ
ࢻ࣮ࣛࢮ A ࡣ FAE ୖ࡟ᩓᅾࡋ࡚Ꮡᅾࡋࠊ࣐࢘ࢫ M ⣽⬊࣐࣮࣮࡛࢝࠶ࡿ
Glycoprotein 2㸦GP-2㸧࡜ඹᰁⰍࡉࢀࡓࡀࠊGP-2 㝜ᛶࡢ⣽⬊࡛ࡣⓎ⌧ࡀㄆࡵࡽ
ࢀ࡞࠸ࡇ࡜ࡀච␿ᰁⰍ࡟ࡼࡾ᫂ࡽ࠿࡜࡞ࡗࡓ㸦ᅗ 5㸧ࠋຍ࠼࡚ࠊ࣮࣐࣍ࣝ࢘ࣥࢺ
ᰁⰍ࡟ࡼࡾࠊ࢔ࣝࢻ࣮ࣛࢮ A ࡜ GP-2 ࡣ⣽⬊⾲㠃ୖ࡛ඹᰁⰍࡉࢀࡿࡇ࡜ࡀ᫂ࡽ
࠿࡜࡞ࡗࡓࠋ᭱ᚋ࡟ࠊSEM ゎᯒ࠿ࡽࡣ M ⣽⬊ࡢ≉ᚩ࡛࠶ࡿⓎ㐩ࡋࡓᚤ⤧ẟࢆ
ᣢࡓࡎ microfold ᵓ㐀ࢆᣢࡘࡇ࡜ࡀ☜ㄆࡉࢀࡓୖ⓶⣽⬊࡜࢔ࣝࢻ࣮ࣛࢮ A ࠾ࡼ
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ࡧ GP-2 㝧ᛶ⣽⬊ࡀྜ⮴ࡍࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓ㸦ᅗ 6㸧ࠋ௨ୖࡼࡾ࣐࢘ࢫ FAE
୰࡟࠾࠸࡚ࡶ࢔ࣝࢻ࣮ࣛࢮAࡣM⣽⬊≉␗ⓗ࡟ᒁᅾࡍࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓࠋ 
 
➨㸱❶ ᇵ㣴⣔ M ⣽⬊࡟࠾ࡅࡿ࢔ࣝࢻ࣮ࣛࢮ A ࡢⓎ⌧ゎᯒ 




ࣃ⌫ࢆࡑࢀࡒࢀ interleukin-2 ࠾ࡼࡧᢠ CD3ࠊCD28 ᢠయ่࡛⃭ࡋࡓᇵ㣴ୖΎࢆ
ฎ⌮ࡍࡿࡇ࡜࡟ࡼࡾ M ⣽⬊࡟ศ໬ࡉࢀࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗ࡚࠸ࡿࠋᮏศ໬ㄏ
ᑟ⣔ࢆ⏝࠸࡚ࠊᙜ◊✲ᐊ࡛ࡣ M ⣽⬊࡟ศ໬ࡋࡓ BIE ⣽⬊㸦M-BIE ⣽⬊㸧ࡀ␗
ᖖᆺࣉࣜ࢜ࣥ⺮ⓑ㉁ࢆࢺࣛࣥࢫࢧ࢖ࢺ࣮ࢩࢫࡍࡿࡇ࡜ࢆሗ࿌ࡋ࡚࠸ࡿࠋຍ࠼࡚ࠊ
ᮏ◊✲ᐊ࡛ࡣ⤌ࡳ᥮࠼ᆺ࢘ࢩ࠾ࡼࡧ࣐࢘ࢫࣉࣜ࢜ࣥ⺮ⓑ㉁⤖ྜ⺯ගࣅ࣮ࢬࢆస
〇ࡋࠊM-BIE ࠾ࡼࡧ M ⣽⬊ศ໬ MIE ⣽⬊㸦M-MIE ⣽⬊㸧࡟ࡼࡗ࡚ࢺࣛࣥࢫ
ࢧ࢖ࢺ࣮ࢩࢫࡉࢀࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗ࡚࠸ࡿࠋᚑࡗ࡚ࠊᮏ❶࡛ࡣ BIEࠊMIE
⣽⬊ࡢࢺࣛࣥࢫࢧ࢖ࢺ࣮ࢩࢫ࡟࠾ࡅࡿ࢔ࣝࢻ࣮ࣛࢮ A ࡢⓎ⌧ゎᯒࢆ⾜ࡗࡓࠋ 
 ጞࡵ࡟ࠊBIE ࠾ࡼࡧ MIE ⣽⬊࡟࠾ࡅࡿ࢔ࣝࢻ࣮ࣛࢮ A ࡢⓎ⌧ゎᯒࢆච␿ᰁⰍ
࠾ࡼࡧ Western blot ゎᯒ࡟ࡼࡾ⾜ࡗࡓࠋࡑࡢ⤖ᯝࠊ࢔ࣝࢻ࣮ࣛࢮ A ࡣ⣽⬊ࡢ㡬
➃㒊࡟ᒁᅾࡋࠊM ⣽⬊࡟ศ໬ㄏᑟࡍࡿࡇ࡜࡛ከࡃⓎ⌧ࡍࡿࡇ࡜ࡀ☜ㄆࡉࢀࡓ㸦ᅗ
7㸧ࠋ⢓ᾮ୰ࡸ⟶⭍ഃ࡟࢔ࣝࢻ࣮ࣛࢮ A ࡣᒁᅾࡋ࡚࠸ࡓࡇ࡜࠿ࡽ࢔ࣝࢻ࣮ࣛࢮ A
ࡣศἪࡉࢀࡿࡇ࡜ࡀ⪃࠼ࡽࢀࡿࠋࡑࡇ࡛ࠊBIE ⣽⬊୰ࡢ࢔ࣝࢻ࣮ࣛࢮ A ࡀศἪ
ࡉࢀࡿ࠿ࢆゎᯒࡍࡿࡓࡵ࡟ࠊBIE ⣽⬊ࢆࢺࣛࣥࢬ࢙࢘ࣝ࡟᧛✀ࡋࠊୖ㒊࠾ࡼࡧ
ୗ㒊ᇵᆅ୰ࡢ࢔ࣝࢻ࣮ࣛࢮ A ࢆ Western blot ゎᯒ࡟ࡼࡾゎᯒࡋࡓࠋᇵᆅ୰ࡢ࢔
ࣝࢻ࣮ࣛࢮ A ࡣୖ㒊ᇵᆅࡢ᪉ࡀୗ㒊ᇵᆅࡼࡾศἪ㔞ࡀከ࠸ࡇ࡜࡟ຍ࠼ࠊM ⣽⬊
࡟ศ໬ࡍࡿࡇ࡜࡟ࡼࡗ࡚ከࡃศἪࡉࢀࡿࡇ࡜ࡀุ᫂ࡋࡓ㸦ᅗ 8㸧ࠋࡉࡽ࡟ࠊ⤌ࡳ
᥮࠼ᆺࣉࣜ࢜ࣥ⺮ⓑ㉁㸦Recombinant bovine prion protein: rbPrP㸧ࢆᅛ┦໬
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ࡋࠊBIE ⣽⬊ࡢᇵ㣴ᾮࢆῧຍࡋ࡚⤖ྜࡋࡓ࢔ࣝࢻ࣮ࣛࢮ A ᢠ࢔ࣝࢻ࣮ࣛࢮ A ᢠ
య࡟ࡼࡾ᳨ฟࡍࡿ ELISA ἲࢆ⏝࠸࡚ࠊᇵᆅ୰ࡢ࢔ࣝࢻ࣮ࣛࢮ A ࡜ rbPrP ࡢぶ
࿴ᛶゎᯒࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝࠊศἪࡉࢀࡓ࢔ࣝࢻ࣮ࣛࢮ A ࡣ rbPrP ࡜ぶ࿴ᛶࡀ
࠶ࡿࡇ࡜ࡀ᫂ࡽ࠿࡜࡞ࡗࡓ㸦ᅗ 9㸧ࠋ௨ୖࡼࡾࠊBIE ⣽⬊࠾ࡼࡧ MIE ⣽⬊ࡣ࢔
ࣝࢻ࣮ࣛࢮ A ࢆྜᡂࡋ࡚ศἪࡍࡿࡇ࡜ࢆ᫂ࡽ࠿࡟ࡋࡓࠋ 
 ḟ࡟ࠊBIE ⣽⬊࠶ࡿ࠸ࡣ MIE ⣽⬊ࢆࢺࣛࣥࢬ࢙࢘ࣝୖ࡟᧛✀ࡋࠊM ⣽⬊࡟ศ
















➨㸲❶ ࢺࣛࣥࢫࢧ࢖ࢺ࣮ࢩࢫ࡟࠾ࡅࡿ࢔ࣝࢻ࣮ࣛࢮ A ࡢᙺ๭ 





⣽⬊ෆ࢔ࣝࢻ࣮ࣛࢮ A ࢆࣀࢵࢡ࢔࢘ࢺࡍࡿࡇ࡜࡛࢔ࣝࢻ࣮ࣛࢮ A ࡢᶵ⬟ࢆ㜼ᐖ
ࡋࠊ࢔ࣝࢻ࣮ࣛࢮ A ࡢ M ⣽⬊࡟࠾ࡅࡿࣉࣜ࢜ࣥ⺮ⓑ㉁ࢺࣛࣥࢫࢧ࢖ࢺ࣮ࢩࢫᶵ
ᵓ࡟࠾ࡅࡿᙺ๭ࢆゎᯒࡋࡓࠋ 
 ጞࡵ࡟ࠊBIE ⣽⬊࠶ࡿ࠸ࡣ MIE ⣽⬊ࢆࢺࣛࣥࢫ࢙࢘ࣝୖ࡟᧛✀ࡋࠊM ⣽⬊ศ




ࡵࡽࢀ࡞࠿ࡗࡓࡀࠊࣉࣜ࢜ࣥ⺮ⓑ㉁⤖ྜ⺯ගࣅ࣮ࢬ࡛ࡣ⣙ 70%ῶᑡࡋࡓ㸦ᅗ 12㸧ࠋ 
 ḟ࡟ࠊTranscription activator-like effector nuclease㸦TALEN㸧ࢆ⏝࠸࡚ࠊ
࢔ࣝࢻ࣮ࣛࢮ A ࢆࣀࢵࢡ࢔࢘ࢺࡋࡓ MIE ⣽⬊㸦MIE ALDOA-/-⣽⬊㸧ࢆస〇ࡋ
ࡓࠋస〇ࡋࡓ MIE ALDOA-/-⣽⬊ࡣ࢔ࣝࢻ࣮ࣛࢮ A ࡢⓎ⌧ࡀ↓ࡃࠊM ⣽⬊࡟ศ
໬ㄏᑟࡍࡿࡇ࡜࡟ࡼࡗ࡚ M ⣽⬊࣐࣮࣮࢝GP-2 ࡢⓎ⌧ࡣῶᑡࡋࡓࡀ☜ㄆࡉࢀࡓ





⏕ᆺࡢ M ⣽⬊ศ໬ MIE ⣽⬊࡟ࡼࡿᢠ࢔ࣝࢻ࣮ࣛࢮ A ᢠయฎ⌮࡜ྠ➼ࡢῶᑡ⋡




ࢮ A ᢠయฎ⌮ࡢᙳ㡪 
 ࡇࢀࡲ࡛ࠊM ⣽⬊ࡀࣉࣜ࢜ࣥ⺮ⓑ㉁⤖ྜ⺯ගࣅ࣮ࢬࢆࢺࣛࣥࢫࢧ࢖ࢺ࣮ࢩࢫ








ࡋ࡚ࠊM ⣽⬊࡟ศ໬ࡋࡓ BIE ⣽⬊ࢆᢠ࢔ࣝࢻ࣮ࣛࢮ A ᢠయ࡛๓ฎ⌮ࡋࠊPrPSc
ࢆῧຍࡋࡓࠋ9 ᫬㛫ᚋࡢୖ㒊࠾ࡼࡧୗ㒊ᇵᆅ୰ࡢ PrPSc ࡢ㔞ࢆ Western blot ゎ
ᯒ࡟ࡼࡾゎᯒࡋࡓࠋࡲࡓࠊච␿ᰁⰍἲ࡟ࡼࡾ M-BIE ⣽⬊୰ࡢ࢔ࣝࢻ࣮ࣛࢮ A ࢆ
☜ㄆࡋࡓᚋ࡟ሷ㓟ࢢ࢔ࢽࢪࣥฎ⌮࡟ࡼࡗ࡚ṇᖖᆺࣉࣜ࢜ࣥ⺮ⓑ㉁ࢆ୙ά໬ࡋ࡚




ຍࡋࡓ PrPSc ࡜࢔ࣝࢻ࣮ࣛࢮ A ࡣ M ⣽⬊ୖ࡛ඹᰁⰍࡉࢀࠊ⣽⬊ࡢ㡬➃㒊࡟Ꮡᅾ





blot ゎᯒ࡛ࡣ᳨ฟࡉࢀ࡞࠸ᚤ㔞࡞ PrPSc ࡀࢺࣛࣥࢫࢧ࢖ࢺ࣮ࢩࢫࡉࢀ࡚࠸ࡿྍ
⬟ᛶࡀ࠶ࡿࡓࡵࠊࡼࡾឤᗘࡢⰋ࠸⚄⤒⥺⥔ⱆ⣽⬊㸦N2aC24 ⣽⬊㸧ឤᰁ⣔࡟ࡼ
ࡿୗ㒊ᇵᆅࡢ PrPSc ࡢ᳨ฟࢆヨࡳࡓࠋලయⓗ࡟ࡣࠊୗ㒊ᇵᆅࢆ N2aC24 ⣽⬊࡟
ῧຍࡋࠊ⥅௦ࡈ࡜࡟⣽⬊⺮ⓑࢆᅇ཰ࡋ࡚ࣉࣟࢸ࢔࣮ࢮ K ฎ⌮ࢆ⾜࠸ࠊPrPSc ࢆ
࢙࢘ࢫࢱࣥࣈࣟࢵࢺ࡟ࡼࡾ᳨ฟࡋࡓࠋM ⣽⬊ࡢศ໬ㄏᑟࡋࡓ BIE ⣽⬊࡟ࡼࡗ࡚
ࢺࣛࣥࢫࢧ࢖ࢺ࣮ࢩࢫࡉࢀࡓୗ㒊ᇵᆅࢆฎ⌮ࡋࡓ࣐࢘ࢫ⚄⤒ⱆ⣽⬊ࡣ 6 ⥅௦┠




ࡲ࡛ PrPSc ࡀ᳨ฟࡉࢀ࡞࠿ࡗࡓ㸦ᅗ 17㸧ࠋྠᵝ࡟࢔ࣝࢻ࣮ࣛࢮ A ࢆࣀࢵࢡ࢔࢘
ࢺࡋࡓ M-MIE ALDOA-/-⣽⬊⏝࠸࡚ࢆゎᯒࡋࠊୗ㒊ᇵᆅ୰࡟ࡣ PrPSc ࡀ










 ᮏ◊✲࡛ࡣゎ⢾⣔㓝⣲࢔ࣝࢻ࣮ࣛࢮ A ࡟╔┠ࡋࠊM ⣽⬊࡟࠾ࡅࡿ࢔ࣝࢻ࣮ࣛ
ࢮ A ࢆ௓ࡋࡓ␗ᖖᆺࣉࣜ࢜ࣥ⺮ⓑ㉁ࡢྲྀࡾ㎸ࡳᶵᵓࡢゎ᫂ࢆ┠ⓗ࡜ࡋ࡚◊✲ࢆ
⾜ࡗࡓࠋᮏ◊✲࡟࠾࠸࡚ࠊ⭠⟶ M ⣽⬊࡟࠾ࡅࡿ࢔ࣝࢻ࣮ࣛࢮ A ࢆ௓ࡋࡓ␗ᖖᆺ
ࣉࣜ࢜ࣥ⺮ⓑ㉁ࡢྲྀࡾ㎸ࡳ࡟㛵ࡋ࡚ࡢ᪂つ࡞▱ぢࡀᚓࡽࢀࡓࠋ 
1. ࢔ࣝࢻ࣮ࣛࢮ A ࡣ⭠⟶࡟࠾࠸࡚⢓ᾮࠊᑠ⬊ࠊM ⣽⬊㡬➃㒊࡛ᙉࡃⓎ⌧ࡍࡿࠋ 
2. M ⣽⬊ࡣ࢔ࣝࢻ࣮ࣛࢮ A ࢆྜᡂ࠾ࡼࡧศἪࡋ࡚࠸ࡿࠋ 
3. ࢔ࣝࢻ࣮ࣛࢮ A ࡣ M ⣽⬊ࡢ㍺㏦ᑠ⬊࡜ඹᒁᅾࡋࠊࢺࣛࣥࢫࢧ࢖ࢺ࣮ࢩࢫ࡟㛵
ࢃࡗ࡚࠸ࡿࠋ 
4. M ⣽⬊ࡣࣉࣜ࢜ࣥ⺮ⓑ㉁ࢆㄆ㆑ࡋ࡚ຠ⋡Ⰻࡃྲྀࡾ㎸ࡴᶵᵓࡀᏑᅾࡍࡿ 
5. ᢠ࢔ࣝࢻ࣮ࣛࢮ A ᢠయฎ⌮࠾ࡼࡧࣀࢵࢡ࢔࢘ࢺ࡟ࡼࡾ M ⣽⬊ࡢ࢔ࣝࢻ࣮ࣛࢮ
A ࡢᶵ⬟࠶ࡿ࠸ࡣⓎ⌧ࢆ㜼ᐖࡍࡿ࡜ࣉࣜ࢜ࣥ⺮ⓑ㉁⤖ྜ⺯ගࣅ࣮ࢬࡢྲྀࡾ㎸
ࡳࡀᢚไࡉࢀࡿࠋ 

































ᅗ ࢘ࢩࣃ࢖࢚ࣝᯈ )$( ࡟࠾ࡅࡿ࢔ࣝࢻ࣮ࣛࢮ $ࡢⓎ⌧ᵝᘧ
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ᅗ ࢘ࢩ྾཰ୖ⓶࠾ࡼࡧᮼ⣽⬊࡟࠾ࡅࡿ࢔ࣝࢻ࣮ࣛࢮ $ ࡢⓎ⌧
ᵝᘧ














ᅗ %,( ⣽⬊࡟࠾ࡅࡿ࢔ࣝࢻ࣮ࣛࢮ $ศἪ㔞
ᅗ (/,6$ ἲ࡟ࡼࡿศἪࡉࢀࡓ࢔ࣝࢻ࣮ࣛࢮ $࡜⤌ࡳ᥮࠼ᆺࣉࣜ࢜ࣥ⺮ⓑ㉁ࡢぶ࿴ᛶ
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㔞ࢬ࣮ࣅග⺯ࡓࢀࡉࢫࢩ࣮ࢺ࢖ࢧࢫࣥࣛࢺࡿࡅ࠾࡟⬊⣽ (,0 ࡧࡼ࠾ (,% ໬ศ⬊⣽ 0 ᅗ 













ᅗ %,( ⣽⬊࡟࠾ࡅࡿ࢔ࣝࢻ࣮ࣛࢮ $࡜␗ᖖᆺࣉࣜ࢜ࣥ⺮ⓑ㉁ࡢⓎ⌧ゎᯒ
ᅗ %,( ⣽⬊࡟࠾ࡅࡿᢠ࢔ࣝࢻ࣮ࣛࢮ $ᢠయฎ⌮࡟ࡼࡿ





ᅗ %,( ⣽⬊࡟࠾ࡅࡿᢠ࢔ࣝࢻ࣮ࣛࢮ $ᢠయฎ⌮࡟ࡼࡿ␗ᖖᆺࣉࣜ࢜ࣥឤᰁ࡬ࡢᙳ㡪
ᅗ ࢔ࣝࢻ࣮ࣛࢮ $ࣀࢵࢡ࢔࢘ࢺ⣽⬊࡟࠾ࡅࡿ␗ᖖᆺࣉࣜ࢜ࣥឤᰁ࡬ࡢᙳ㡪
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